Abstract-Sophisticated techniques have been recently developed to achieve centimetric spatial resolution in distributed Brillouin fibre sensing, by-passing the slow response of this optoacoustic interaction by creating a localized stationary material vibration. More than 1'000'000 resolved points are demonstrated (1 cm resolution over 10 km).
An abundant literature has already be published detailing the basic principles supporting the operation of the Brillouin distributed sensors and explaining the reasons making such sensors a good candidate for distributed temperature/strain sensing. For this reason these principles and reasons won't be repeated here and it is highly suggested to the reader not familiar with these concepts to consult this literature [1] [2] [3] .
Instead, a focus is placed on the concepts leading to high spatial resolution, which are very specific to the nonlinear nature of stimulated Brillouin scattering.
II.

DESCRIPTION OF THE PROBLEMA TIC
When Brillouin scattering is stimulated, the acoustic wave mediating the interaction is actually generated through electrostriction by the interferometric beating between 2 counterpropagating optical waves, called pump and signal. ( 1) where g, is the constant scaling the electrostrictive force and r A is the acoustic response constant, its real part representing the acoustic loss and its imaginary part the detuning between the resonance frequency and the interferometric beating (it is zero when the beating exactly matches the resonance). This simple inertial behavior, apparently inhibiting a fast response necessary for high spatial resolution, has been turned into an advantage and is exploited using different concepts to get a value of the local interaction with a sharp resolution.
These concepts can be subdivided in 3 distinct approaches:
1. A pre-excitation of the acoustic wave, followed by a very rapid change of the pump wave properties (power or phase). The acoustic wave is not altered by this rapid change, but the response on the signal reflects the changes experienced by the pump. This has been first demonstrated by X. Bao et al in 1999 [4] and has been then widely improved and optimized [5] [6] [7] , to reach a resolution of a few centimeters over a few kilometers.
2. The creation of a permanent acoustic wave by quasi-CW optical waves and its interrogation by an ultra-short pulse.
To properly separate the waves and to distinguish the very weak reflection of the ultra-short pulse, it is preferably implemented in a highly birefringent fiber, so that the pitch of the acoustic wave is resonant at a different wavelength for the interogating ultra-short pulse. This is the concept of
Brillouin dynamic gratings, first demonstrated in 2008 by
Song et al [8] and then implemented to reach a l-cm spatial resolution [9] . 
1 00 Distance (mm) Fig. 2 . Distributed measurement of the Brillouin frequency along fibres mounted in the ferrule of connectors, using the phase-modulated correaltion technique with a 8 mm spatial resolution. The strain is equivalent to a 0.1 % compression of the fibre.
proposed by Zadok et al [12] , to ultimately reach 1 '000'000 resolved points [13] . The illustration in the following section is based on this latter scheme. 
III. ILLUSTRATIVE RESULT
